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Phase transitions PH-<ENIX

Specific heat of liquid Helium (He?)
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* According to the classical . //x
classification of the phase ER
transition, the order of phase | ¢ s
g . . 6
transition is defined by ‘JK/ |
discontinuities in derivatives ] | |__Fairank et al, (1975)
-15-10-05 0 051015 -4 -2 0 2 4 6 -20-10 0 10 20 30
of free energy. (T-T,) K] (T-T,) [mK] (T-T,) [uK]

* In this aspect of bulk property, discontinuity in thermodynamic
variables or order parameters as a function of the temperature

or time evolution are available to search for the critical point of
phase.

* In particular, the second order phase transitions are often

accompanied by the divergence with respect to thermodynamic
variables as a results of critical phenomena.
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Event-by-event fluctuations in heavy-ion  PH "ENIX

collisions measured by PHENIX

Some thermodynamic
variables as order parameters
of phase can be obtained from
event-by-event fluctuations.

Particles correlation length
— scale dependence of
multiplicity fluctuations
Specific heat

— temperature fluctuations from
average p; fluctuations.

PRL. 93 (2004) 092301
M. J. Tannenbaum : poster #120

We have performed
measurements of several
fluctuations to explore the QCD
phase transition using the
PHENIX detector at RHIC.
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West East
Geometrical acceptance

An <0.7

Ap<rm

Momentum range
02<p,<2.0GeV /c
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Multiplicity fluctuations by variance PH-ENIX

Average of multiplicity distribution

<n>= Z n-P(n)
Variance of multiplicity distribution

Var(n) = Z(n— <n>)'Pn)=<n">—-<n>"

Normalized variance of multiplicity distribution

<n>—<n>

Var(n)/n =
n

Normalized variance is used as an observable of multiplicity fluctuation.
In the case of Poisonnian distribution, the variance equals mean value,
then normalized variance indicates 1.
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Normalized variance vs. participants PH--ENIX

A n<0.7, A p<m,0.2<p,<2.0 GeV/c
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Deviation from the Poisonnian.
No charge dependences.
Similar behaviors of Cu+Cu 62GeV to SPS.

var{N)/<N>

var(N)/<N=>
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J. T. Mitchell : poster #110

:positiéve chairge

PHENIX Preliminary Positively Charged
[ | 200 GeV Aut+An
2 62.4 GeV Au+Au
& 208 GeV CutCu
L J 62 GeV Cu+Cn

PHENIX Preliminary Negatively Charged
| 200 GeV AutAu
] 62.4 GeV Au+Au
A 200 GeV Cu+Cu
L J 62 GeV Cu+Cn
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Charged particle multiplicity distributions PH*ENIX
and negative binomial distribution (NBD)

DELPHI: Z° hadronic Decay at LEP E802: 150+Cu 16.4AGeV/c at AGS
2,3,4-jets events most central events
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[DELPHI collaboration] Z. Phys. C56 (1992) 63
[E802 collaboration] Phys. Rev. C52 (1995) 2663

Universally, hadron multiplicity
T distributions conform to NBD
"o in high energy collisions.
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Negative binomial distribution (NBD) PH-<ENIX
P :;u_n /(1+ﬂ)n+l Bose-Einstein distribution

u : average multiplicity

pi_ Lthk) ik B

i k NBD
T(n-DC(k)\1+u/k ) (1+pu/k)
o’ 1 1
— =t NBD correspond to multiple Bose-
U U k Einstein distribution and the
parameter k indicates the multiplicity

o= \/< n’>S—<n>? of Bose-Einstein emission sources.

1 o’ 1 NBD also corresponds to the Poison
T T, T = Fz(5) —1 | distribution with the infinite k value in
k(5) U U the statistical mathematics.

2

}72 (5) — <A Z n_>j n-> F, : second order normalized factorial moment
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Charged particle multiplicity PH-<ENIX
distributions in PHENIX

PHENIX: Au+Au y sy=200GeV

PHENIX Preliminary | 4 "8 (Pinx1a)

Bk centrality 0 - 10% | ® 2 (Pinxc’)
Bl . ® 38 (Pn)1a”)
4

]

= ¢ 58 (Pnx107)

A & (Pin)x10%)

® 48 (Pn)x10

O 7/a (Pmx10Y
o & (Pin))

PH ENIX —. n/<n=

0 n=0.09 (1/8) : P(n) x 107
0 n=0.18 (2/8) : P(n) x 10®
Multiplicity distributions observed in No magnetic field 0 7= 0.35(3/8): P(n) x 10°
Au+Au, Cu+Cu, d+Au and p+p A <07, Ap<ynre O 7N=026(4/8):Ph)x 10:
collisions at PHENIX also conform 6 1=0.44(5/8) : P(n) x 10

: : . P d n=0.53(6/8) : P(n) x 102
to the negative binomial distribution. 5 Z= 0.61 (7/8) - P(:)z 101
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NBD Kk parameters

as a function of average multiplicity

A n<0.7, A p<1m,0.2<p,<2.0 GeV/c

- 62.4 GeV Au+Au
200 GeV Au+Au
200 GeV d+Au

200 GeV p+p

4 > 0o 0
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" inclusive charge
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eliminary
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<N>

There are the differences about the average
multiplicity dependence of NBD k parameters
between the 200GeV and 62.4 GeV.
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NBD Kk parameters

as a function of number of part1c1pants

A n<0.7, A p<rm,0.2<p,<2.0 GeV/c
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N
PH-ENIX

NBD k parameters as an observable of multiplicity
fluctuation are not scaled by the average multiplicity
but scaled by the number of participants.
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NBD Kk parameters in Cu+Cu PH<ENIX

An<0.7, Ap<n, 0.2<p;<2.0 GeVic positive charge ¥
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NBD k parameters are scaled by system size B + 2.4 Get i
in Au+Au, but not scaled in Cu+Cu. | e

<40l
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NBD K parameters PH-<ENIX
as functions of dp, (p;>0.2 GeV/c)
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Extraction of two particle correlation PH-<ENIX

Normalized R _ Gy P Yy) .
correlation function 2 (71572) = B
pr(yp (v p(y)pe(y,y)
p.(y): inclusive single particle density

0,(y,,y,): inclusive two-particle density

C,(y,,y,): two-particle correlation function
n
Relation with NBD k L ik = f €2, 2)dydy,
2 2
k(o) f’? p(y)p (y,)dydy,
Used in E802 : PRC, 44 (1991) 1629 2 _ -on/é&
R2 :Roe—b’l_)bvé: 1 :1_72_1:2RO§ [577/52 1+€ ]
k(o) on
Two component model 2 _ —on/s
R, =1 1 —F, 1= 257 [on/¢g 21+e ]+é
k(on) on 2

& : Two particle correlation length

b : Strength of long range correlation
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NBD Kk and pseudo rapidity gap PH-“ENIX

« Two component model well agree with data.

« Correlation function dose not go to 0 at & n equal 0. It dose
not suggest the intermittency effect.

PHENIX: AutAu / 8\, =200GeV, A 0 <07, A $<7/2

e 0-10% PHEN|}( Pre||m|nary [ e 5-15% PHENlX F’I‘E.'lll'l‘llI‘I‘c‘ll‘}or
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..................................... 80 |, T
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8/6/2005 Tomoaki Nakamura - Hiroshima Univ. 14



Participants dependence of £ and b PH-ENIX

« Smaller value of two particle correlation length have been observed at
RHIC energy as compared to the past experiments.

— Low density p+p collisions (UA5, p+p v s =540 GeV : £€=2.9)
— Low energy N+N collisions (E802 O+Cu 14.6AGev/c: £=0.18%+0.05)
« Both £ and b decrease with increasing the number of participants.

PHENIX: Aut+Au + s.,=200GeV
Two particle correlation Iength Strength of long range correlatlons
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Linearity in the log-log plot PH-<ENIX
& vs. number of participants

PHENIX: Au+Au 4 s,,,=200GeV

Two partlcle correlatlon length
up ; — Tochart

log(c) o< Otlog( pm)

a =-0.72 = 0.032

107
Number of participants

Linear behavior of the correlation length as a function of the number of participants
have been observed in the logarithmic scale. It suggests hadron two particle
correlation length have a information of the thermodynamical systems by
assuming the proportionality between the number of participants and temperature.
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Conclusions PH:-<ENIX

« A systematic study on charged particle multiplicity fluctuations have
been performed in Au+Au, Cu+Cu, d+Au and p+p collisions with
respect to two collision energy of 200GeV and 62GeV.

« Multiplicity distributions measured by PHENIX also agree with the
negative binomial distributions at the RHIC energy.

« Multiplicity fluctuations by the NBD k parameters are not scaled by
the average multiplicity but scaled by the number of participants or
system size in Au+Au collisions.

« Scale dependence of NBD k parameters are presented with
respect to pseudo rapidity gap and transverse momentum range.

« Two particle correlation length have been observed by the two
component model from the multiplicity fluctuations.

« Extracted correlation length have a linearity as a function of the
number of participants in the logarithmic scale (log-log plot).
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PHENIX posters
on fluctuations and correlations

#109 : J. T. Mitchell
The low- to high-pT evolution of
charged hadron azimuthal
correlation functions: from HBT to jets

#110 : J. T. Mitchell
A survey of multiplicity fluctuations
in PHENIX

#120 : M. J. Tannenbaum
How to measure specific heat using
event-by-event average pT fluctuations

N
PH-ENIX

J. T. Mitchell : poster #109

Correlation Amplitude

Correlation Amplitude

200 GeV Au+Au, 0 5% central
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Variables of statistical mechanics PH-<ENIX
as order parameters

3G ® :extensive variables (G,V,S,N, y---)
D(h) = —(a—j h :intensive variables (T,P,---)
h h G :Gibbs free energy
First order susceptiblity : Second order susceptibility :
__(96G 9°G
£ (ahjh. Z:_[ahz ]h
., _[0G 2
voulume V= (8—PJT specificheat  :C, = —T[a Cj]
iy or* ),
entropy 'S = —(—j - ., x(T)
oT ), correlationlength: y, —m
. 1(aoV
compressibility : k = ——(—j
v\ oP ),
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Multiplicity fluctuations by variance PH-ENIX

NA49: p+p, C+C, Si+Si, Pb+Pb 158 A GeV at SPS

Variance of the multiplicity distribution is
defined as;

<N>=) N-P(N)
Var(N)=) (N-< N >)’P(N)
=< N*>—< N>*

Normalized variance, Var(N)/<N>, is used
as an observable of multiplicity fluctuation.
In the case of Poisonnian distribution, the
variance equals mean value and this
observable indicates 1.

E E gative
= o[ _ _ - A p+p
= — P % G+C
= - f_ "o W SkSi
> - - - - - ® Pb+Pb
18« ° B — HIJING
C - o = _
- = ——— __..--'""-.-"'-'—-—.__'
0.5—
E = - positive
— i L A p+p
21— g % * C+C
— - W Si+Si
= - ® Pb+Pb
b - % ® — HIJING
i - o 3 .
P ——— 2 e
0.5
a4 all charged
o A p+p
o] % G+C
3C a ®_° W Si+Si
C - ® Pb+Pb
- — HIJING
af *
B - @]
B & - -
o @
12— -
:u Lo o b b b b b b b b by
0 20 40 60 80 100 120 140 160 180
N:noa
[NA49 collaboration] nucl-ex/0409009
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Deviations of multiplicity fluctuation from
Poisonnian distribution was reported in the
middle range of the number of projectile
participant nucleon at SPS energy.
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Multiplicity fluctuations in PHENIX PH-<ENIX
A n<0.7, A ®<rmrad, 0.2<p,<2.0 GeVic

A : : :
A L L B A N SR LA g PHENIX Preliminar
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=l .00 0 ¢ _ o | g ev e e
2 ::- *a 1 Hiecea i,
E i _. '. -. . . ' | 1_________ ...........
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- '. : -1 ¥ 8 200 GeV AutAu
1 S S 0.5 A 200GeVdidu |
l : : 5 i I | Y200 GeV pip
I : 8 200 GeV AutAu i % 100 200 300 400
B n . participants
0.5 SR P S A& 200 GeV d+Au | Jeffery T. Mitchell
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_ : _ SIS o SRR SRR ~
u_IInCI:Il.IIS!VPI L1 1 | L1 1 1 | [ I | > ?.3::::: F | ®
0 100 200 300 400 L TR
i : : :
pﬂl‘hﬂlpﬂl‘l‘tﬂ !:r ] 5:2.4‘ GeVAu-;-Au -
A different behavior of the multiplicity fluctuations 05 S il
as function of number of participants is observed : . R
at RHIC energies as compared to SPS. There are cNegative ]
no difference about the multiplicity fluctuation 0 100 200 30 N :““
g . participal
between positive and negative charge.
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Normalized variance

N
PH-<ENIX

as a function of average multiplicitv

var{N)/<N=

0.5

8/6/2005
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NBD Kk parameters

as a function of average multiplicity

0.2 < p; <:2.0 GeVic : B
_|nc|usivecharge ....... ' ......... ....................

)

MN.B.D. k Parameter

PHENIX Prefiminary Inclusive Charged
200 GeV Au+Anu

2.4 GeV AutAn

200 GeV Cu+Ca

6.2 GreV Cu+Cu

0.2<
posit

’V__
PH -

ENIX

= 10°

p; < 20 GeVIc§ o n

B 200 GeV dutAn
B 624 GeV Au+rdu
A 200 GeV Cu+Cu
¥ 62 GeV Cu+Cu

PHENIX Preliminary Positively Charged |

[ PHENIX Prefiminary Negatively Charged

B 200 GeV AurAn
B 624 GeVAurdu
A 200 GeV Cu+Cu
¥ 62 GeV CutCu
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Multiplicity fluctuations PH><ENIX
as a function of collision overlap geometry

When plotted as a function of a measure of the collision overlap geometry
(fractional impact parameter divided by the nuclear diameter - so a head-on
collision = 1.0), the 62 GeV Cu+Cu fluctuations are less Poissonian.

2
B PHENIX Preliminary Inclusive Charged [ |
i : B 200 GeV Autdu :
: : - _. HI.ELJEEFAH'FAH ........... ' ...........
B : : : A 200 GeV Curlu ] :
B : ' : 62 Gel' Cu+l
15 b— . ....T.‘ ............................ ' T - - il!. T -.
[ : WAL ; .
u -.-1.“. F l' 2 v I S SO OO SODRRRPRRRR
B : © S SRS SO . ...............................
i : E S S e S S
i B ; = T . ...... e, L ..............
E I b— i ............... ............... ............... ............... i e ' ........... ....... ‘. .....................
IE : PHENIX Preliminary Inclusive Charged = e . ______________ ‘ ____________________________
i B 200 GeV AutAu o : e 4
i - 62.4 GeV AutAn = _. ...... ...‘.. ...............
05 [ A 200 GeV Cut+Cu g #gl 5 g
| -'- ﬁzr;f[_;{-u_'{h _. ...... '. . .............. %. ...............
i 5 5 ! ! . N : f : :
0 _| Co b o o L1 1 | L1 1 | L1 1 | L1 1 | L1 1
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
1-:b}'r{2Enuulw:: 1-:b}'r{2Enuulw::
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-
O p,(p;>0.2 GeV/c) dependence of NBD k PH-<ENIX
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Comparison for Aut+Au, d+Au and p+p

N
PH-ENIX

PHENIX Preliminary

=35

-ﬁ i ® 624 GeV AutAn

E i 'y ® 200 GeV Autdu

530 e éﬁ ..................................................

x [ * R N

g | LA I

o1 ISR S .- —

20 Lo 2 BB B

15 i T R N N T N T T R
0 1 2 3p

T.max

Au+Au, centrality 45-50%

A behavior of NBD k
parameters as a function
of 0 p;at p+p collisions
measured by PHENIX is
agree with PYHTIA
qualitatively.
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0 p; dependence of NBD
k parameters in Au+Au
peripheral collisions are
approaching toward the
similar shape of d+Au and
p+p with decreasing the
centrality.
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: : e
Fit by the E802 type correlation function PH FENIX

« E802 type integrated two particle correlation
function dose not agree with PHENIX data by
taking all range of pseudo rapidity into account.

90

: . | | O_IIIIlIIII 111 | IIII.IIII.IIII IIII.IIII
0 041 D.2 [13 04 05 0.6 07 08 0 01 02 03 04 05 06 07 038
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Two component model PH>-ENIX

| Factorial cumulant (K,=F ,-1) | | NBD k(on) (1/K,)
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N
Zoom up for small 0 1 PH-<ENIX

* Lines are just extrapolated obtained fitting curve for
small area (6 1<0.01).

« K parameters converge finite value. Factorial
moment/cumulant do not diverge.

= 0-10%

* 5-15%

3_5__ ..... = 10- 20%’ ..... 3_5__ ,,,,, mi5- 259’,& .
B 4 20 - 30°% : : : B oe 350, : : : :
- é ; ; - |a25-35%
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E | 40 500 ' f : [ |0 35-45% f f f :
- O - oo
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® ® ® FV_—
Linearity in log-log plots PH-ENIX

c<|T-T,|"=B|N,,,|
log(f)ocalog( pm)+ﬁ

102 PHENIK Prellmlnary

... PHENIX Preliminary

107 -

167 N N A I B . . 10° A S O A I

2 2

Number of participants 10 Number of participants

=-0.72 = 0.032 =-0.90 = 0.027
B =0.097 = 0.015 S =4.02 = 0.540
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Divergence...!? PH-~ENIX

é: c><:| I - T ﬁ | part 1V critical |0’
Fitting range : 60 < N, <400

102 f— g [\ ... PHENIX Preliminary _PHENIX Preliminary

Number of participants Number of participants
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~—
Divergence...!? PH-<ENIX
could not find critical points by only the fitting

| T-T, "= B|N,

| o
art critical

Fitting range : 0 <N, <400

=]

102 ... PHENIX Preliminary ... PHENIX Preliminary

T T L

10 RN RN . . 102 R NN I
10° 10°
Number of participants Number of participants
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—~—
0 1 dependence of NBD k parameter PH-<ENIX

E802: Phys. Rev. C52 (1995) 2663
I

150 — —
L 14.86A GeV/c 0+Cu Central

CORRECTED

Au+Au 200 GeV, no magnetic field PO
120A n<0.7, A®<m/2rad .

« 0-10% PHENIX Preliminary
| = 10-20% T .
1001, 20 - 30%
© 30 - 40% o lo!zl - 0!4' - '0?6‘ - <oi.a - !1J.ol I
 |o40-50% L s " . v
an- »50-60% - ..I I e Fitting funciton
S Loeo- I . 1 on/2&
ol o ke =T
| ] Ry [1=(&/m1—e )]
40| g o
i T H B NBD fit was performed for the
- s different range of pseudo rapidity
20 g gap as shown in blue and red
- s T ——+ curve to extract the correlation
Unilllul-lliltlllzllihlsillhiql_lIE]IEIIItI]IEHItI]ITIHE]B Iengthusn‘]gtheESOztype
- - ) ) ) : ) correlation function.

on
K. Homma and T. Nakamura Blue: & 7 <0.35

Red: 6 n 20.35
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~—
Number of participants dependence PH-“ENIX
of correlation length &

Au+Au 200 GeV, no magnetic field - Fitting Range
A n<07, Ad<m/2rad Blue: 6 n <0.35
0.7, _ Red: 6 n 20.35
: PHENIX Preliminary| Centrality
: R filled circle : 0-70 % (10% interval)
0.5 - open circle : 5-65 % (10% interval)
y 9_4; ..................................................... + ..........................
n_3:_ ..................................................................................................................................................
I NN W N SN NN N N N Different behaviors about the
- extracted correlation length (&) as
0.1f- L e e e - a function of number of
: | . | | . participants are observed in the
% ~="56 —fo0 150 200 250 800 'é.sdh'l' a | different range of the pseudo
K. Homma and T. Nakamura et rapidity gap. The correlation length
at the range of large pseudo
rapidity gap has a large fluctuation.
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Linear behavior of NBD k PH-<ENIX

as a function of logarithmic 0 7

Au+Au 200 GeV, no magnetic field
12A 77<O 7, AD</2rad

* Fitting function
k(6 n)=c1+c2 X In(d n)

- |* 0-10% PHENIX Preliminary c1, ¢2 : constant
F (" 10-20% b - Fitting Range
1001 14 20-a0% . 0.09< & 1 <0.7
: éoso-zm% o
iy |2 4050 Relations of fluctuation and normalized
s | Ra SR factorial moments and fractal structure.
Eﬁﬂ— C'.BD—?D% 1 ¢
_ ———+1=F, (on) < (on) ™
- k(om)
40|
20} This power low relation of
B ; | . fluctuations and pseudo rapidity
ol — i M. gap might suggest self similarity
10" 5 of correlation length!!...?
K. Homma and T. Nakamura d
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Normalized factorial moment F . PH- <ENIX

<nn-1)--(n—qg+1)>

F,(8)= :
<n>
5 _<n(n-1)> <n>*-<n> o’+<n>’—-<n>
<n> <n> <n>
o’ 1
:1+—2——
noou
u=<n> average multiplicity

O = \/< nes>S—<n>2 standard deviation

F (0)< (0 )_% relation between fractal (self-similarity)
q structures and normalized factorial moment
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NBD k and factorial moment F . PH-<ENIX

8/6/2005

pi__ Ltk ulk Y |
" Tm-DT k) M+ pu/k) (+u/k)

2
—2:1+1 F, — :l F2:1+l
u u k k k
F3:(1+ j(1+%j
k
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Al

Integral of correlation function PH-<ENIX
and normalized factorial moments

2
] dy,p,(y,)=<n>

i
] dy,dy,p,(y,,y,) =< n(n—=1)>=< n>" F,

o1

dy - dy p,(y,y,)=<nn-1)--(n—qg+1)>=<n>"F,

P, (Vy,e yq) inclusive q particle density

when there are no correlation in rapidity

P, (Vs y,)=p ()P (yy)p, (V)
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Specific heat from average p, fluctuation PH “ENIX

o l[r::r_.ﬂufﬁ,j, 1 o, 1 o,
. =
- [ vnop U yn op
Ao? Ao
o =2— =2F
o o
oNr,, 1 1. o3
M, r::rm — - b o7
i no n’ (T)?

Korus, et al, PRC 64, (2001) 054908

1/Cy —ﬂu (T)?

f.'-.g_! — l }/ qi"\‘ irfjlir,-"
M. J. Tannenbaum,
<-‘r3.> 1 2nd International Workshop on
Cy = the Critical Point and Onset of
( N !ui} F o Deconfinement

n represents the measured particles while N, , is
all the particles, so n/N,,, is a simple geometrical

factor for all experiments
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Random particle emission pattern

based on NBD

10’15—

107
10 E

[V

e

Q 20 40 B0 80 100 120
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i u: 40.0
LS k: 40.4
1U'E'E—
104-
10'5—
[ h I
4] 100 120
[counts]
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1s]

Detector2

tgls:lzun
=]
-

[=]
T

=
[=]
—

u: 200
k: 20.1

N
PH-<ENIX

Detector 1

Detector 2

source

- R . 1

Emissio

ORI BT T
=] 100 120
[eounts]

In the case of there are no

correlation about the particle
emission, the value of NBD k
parameters are summed up.
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Correlated particle emission pattern PH-<ENIX
into the phase-space

10’ T ll
§ u: 201 I S W NS MO B Detector 1 | Detector 2
k: 20.1 TP : {102
Em ]
3

%]
=]

=]
[=]

e L i 1
a0 100 120

[counts] Detector 1 [counts]
[ Detectori+ Detectorz |
10'F
g u 200
107 m-z; k: 20.0 .'::.
F ..:.
E 0% Emission source
wF - If there are correlations, NBD
L k parameters do not increase
‘ Ll | N according to the size of
Q 20 40 BO 80 100 120 Q 80 100 120
[counts] [eounts] detector acceptance.
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. . N
Correlation functions PH-<ENIX
and correlation length

Using arbitrary R,, £ and «.

Used in E802
C, =1+ R(0,0)e ™"

1 on/2&
k(on) =
D R, U= am-e )

General correlation function

R el oo 0 0 e ol 65
C2 =1+ 0 p V1=, 51
[ yi= Y,
on One may discuss an effective
k(on ) = sn R potential form of a deconfined
j =0 e dy field when assume the
Y correlation functions.

& : correlation length, « : critical exponent
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Average p, fluctuation

o
PH-ENIX
Published by Phys. Rev. Lett. 93, 092301 (2004)

NA49: Phys. Lett. B 459 (1999) 679

4
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M(p) (GeV/ie)

Magnitude of average p; fluctuation

Already, famous!
It’s not a Gaussian...
it’s a Gamma distribution!

M.J. Tannenbaum, |
Phys. Lett. B 498 (2001) 29
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Pr Pr
Fractional deviation from mixed events
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Contribution of Jet/Jet suppression PH-<ENIX
to the average p, fluctuation

PYTHIA based simulation, which contains scaled hard-scattering probability factor
(Sprop) PY the nuclear modification factor (R,,), well agree with the measured F ;- It
might be indicate that jet suppression might contribute to the average p- fluctuation.

— 5 — 4.5
32 =
h—;-_ H-;_‘ 4 PHEMIX 200 GeV Au+au, 20-25% ceniralily
. W
4 PYTHIA-based Simulation
: This decrease dueé to 3.5
e jet suppression? ) .
: : centrality 20-25% ,«=*" + +
" +

a,
"y

' _
*
— -
¥
L
L
— -
M
) tn
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
L
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M
n_l||||||||I'EIIII|IIII|IIII
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'—."‘17;
—m

.
15 :
. PHEMIX 200 GeV Aussu :
1 A PHENX 200 eV min.tias pep 1 K F . is adjusted at the
B 1 iy Samulation, min. bias prp. FYTHIA : P . .
..... Simulsion, AueAu. Ry, -csied (N ) 0.5 : open circle for this
llllll . r
0 Shmulation, Au+Au, conatant S"w{hlm“;l x Simulation
||-|||||||||||||||||||||||||||||||||||| n|||||||||||||||||||||||||||||||||||||||||||
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Estimation of the magnitude of PH-ENIX
residual temperature fluctuations

o 2F Hg (MeV)
r —_ Pr 5 4 00400 300 200 100 50 25
- TR [ [ [ [ [ [ I 4
< T > p( < N > _1) Eﬁ 2.2 ® CERES, 22«n<2.7, 6.5% central =
p — inclusive p;  R. Korus and S. Mrowczynski, wi 2 i SEE :“:ﬂ?-?% f% Cetmlra' -
C CIml=1, 15% centra -
Phys. Rev. C64 (2001) 054908. 1BE & PHENIX, Inl<0 35 5% central E
16F =
. o I<T> ATAE T E
Experiment | sy, (mostTcentraI) E 12F + ; ; % % E
o1 M E
PHENIX | 200 1.8% o, b v E
STAR 130 1.7% D.Bi— —;
CERES 17 1.3% o E
NA49 17 0.7% |:| :I 1 1 1 11 | | | | 1 1 1 11 | 5 | .
10 10

\[Syy (GeV)

H.Sako, et al, JPG 30, S (2004) 1371

A signal of phase transition dose not
emerge in the temperature fluctuation?
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